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ABSTRACT 

The course of study represents the last of six 
modules in advanced crop and soil science and introduces the 
agriculture student to the topic of soil erosion. Opon completion of 
the two day lesson, the student will be able to: (1) define 
conservation, (2) understand hov erosion takes place, and (3) list 
ways of controlling wind and water erosion. The course outline 
suggests teaching procedures, behavioral objectives, teaching aids 
and references, problems, a summary, and evaluation. A materials 
source list for the complete soil module is included. (Mi) 



ERIC 



BEST COPY AVAILABLE 




SOIL EROSION 



o 

■mo 



Agricultural Education, College of Education 
Virginia Polvt«chnic Institute and State University, Blacksburg, VA 24061 

In Cooperation With 

Agricultural Education Service, Division of Vocational Education 
State Department of Education, Richmond, VA 23216 
Prepared by Larry E. Miller 

Publication AP-14 
1974 



ADVANCED CROP AND SOIL SCIENCE 
A COURSE OF STUDY 



Prepared by 
Larry E. Miller 

Agricultural Education Program 
Division of Vocational and Technical Education 
College of Education 
Virginia Polytechnic Institute and State University 
Blacksburg, Virginia 24061 

In Cooperation with 

Agricultural Education Service 
Division of Vocational Education 
State Department of Education 
Richmond, Virginia 23216 



1974 



ACKNOWLEDGEMENTS 



Appreciation is expressed to Julian M. Campbell, 
State Supervisor of Agricultural Education, State De- 
partment of Education, Richmond, Virginia, for spon- 
soring these curriculum materials; to James P. Clousc, 
Professor and Head of Agricultural Education, for his 
guidance and direction in the preparation of these 
curriculum materials. 



4 



A Virginia Polytechnic Institute and State University 

Extension Division 
Education Field Service Publication 



Kow to Use This Book 



This ct)ursc ol study is divided inu> six modules, as enumcraicd in the 
index. Each lessim plan contains the title ot the: 

course, 
module, 

a suggested time allom^ent, 

a suggested teaching procedure, 

objectives of the lesson, 

example introduction techniques, 

suggested references and teaching aids, 

problems, 

summary. 

and example evaluatory statements. 
Space is provided for Individual evaluation. 

Modules are lettered consecutively, with numbered pages within each module. 
A small letter following the number denotes its position within the ntmibered 
sequence. Following the lesson plans, pages are also denoted with the letter 
"H'\ recommended as a handout; and the letter 'T'\ recommended as an over- 
head transparency. 

Some instructors may find it of greater convenience to assemble a "slide -bank" 
of these teaching aids. 
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SI- Li'CTi-D iu:i-i:ki;nc:i-;s; 



lk»oks: 

Profitahic S oi l Management. K'nuri, Korpi and Hide, rrcnticc-Hall, Hnglewocxl 

c:liffs, \e\v Jersey 07fi32, SH.3h. 
Introd uc tory Soils , lierger, K.C. 1965, Macmlllan Company. H 66 3rd. Avenue, 

New York-, N. Y. 10022, SS. SO; 
Soils ! An introduction to Soils and Plan! Crowth , 2nd Hd. , Donahue, Prciitjcc- 

Tiall. I^'M, S^).7S. 

Apm;oved Is rael ices in S oil Conservation , Foster, !nter55tate, 1964, $3.80. 
Our Soils and Their Management , Donahue, Interstate, $5.00. 
■ T^-m Soils, VVorthen and Aldrich, Wiley & Sons, 
l-nndan icntals of Soil Science, Millar, Turk. 

The Nature and Pr o|K-rties of Soils , Huckiuan and Brady, Mucniillan, 19(>9, $10. 9S. 
■ Soils anrrSoiJ_ 1 ■ertilitv , Thoin pson , McC. raw - Hill. 

?Sn ilTertrri t v and r>'c rt i 1 i zer s , Tisdalc and Nelson, Macniillan, 2nd I'd. 1966, $12. 9S. 
"SoiU's e andlim p rov en H-nt , Stallings, j.H. , Prentice-Hall, $S. 3h. 
*S (vnT]ruuig ctuj.'nt for C^onscrviitjoii a nd l\o ducti()n, C:ook, j. W. Wiley and Sons, 1962. 
■Soil Ph ysics, Kohnke, Mcnraw-Hill. 

* Usi ng"C oiii m e rc ia 1 I' e rt i 1 i 7.c r s , McVickcr, Interstate, 1961, $4.00 (" 

"O ur Na t.. ral Reso urces, McNall, Interstate, 1964. 

-Soil Sc]cMice Siurpiified, K'chnke Helmut, Uolt, 1962. Good . 

'-SoirConse rvation , Stallings, n-entice-Hall, 1957, $11.75. 

^HxpeiTme ms in Soil Science , California State Polytechnic College, San Luis 

Obispo, California ^>3H)I, $4.0i). 
* I-actors of Soil lM)r mation , jenny. 



Bulletins: 

■"'Soil judging in Indiana" Purdue Mimeo I. D. 72. 

*"Soil t'olor'" Voc. Ag. Service, 434 Mu.nford Hall, Urbana, Illinois 61801 
■'"Soil Texture" - Illinois V. A. S. 

'•"Teaching Soil and Water C:onservarion, A Classroom and Field Cuide" PA 341 
U.S. D. A. 

♦"Water Intake by Soil l-'xperiement s for High School Students" Misc. Puhl. No. 925, 

U.S. D. A. 
'S<uls ■S ea vbook , U. S. D, A. 

- L anT'Cai'uUulity Class i f ica' ion , Agriculture Handbook No. 210, U. S. D. A. 
*SoiI Survey Manual, U. S. D. A. " 

""Snmpling the SolP", National Fertilizer Association, Washington, D. C. 
-"Soil Testing" Purdue University Fxtension Circular, 4HH. 

*"The IVrtili/er Handbook:, National Plant Food Institute (NPIT) 1700 K. Street 
N. W., Washington, D. C. 20006 



'Student Reference 

♦Instructor or Classroom reference 
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':'"Our Land and Us Can ", N. P. F. 1. 
-"What 1S5 Fi rtilizi r ?" N. P. F. 1. 

'^•'How to Take a Soil Samph ". N.P. F. 1. (Leaflets'' and Poster-) 
»:--"Limc Means More Money for You", N. P. F. I. (leaflets-- and Poster-) 
--"How Soil pH Affects Plant Food Availability", N. P. F. L (Poster) 
'!";'"Hunger Sipns in Crops", Illinois V. A.S. , VAS 4011a 
'!-"Soil and Plant Tissue T. sts", Purdue Station Bulletin 635 
n'"Soil Science Simplified", Kohnke, Published by Authc 



Films ; 

"The Depth of Our Roots", New Holland, C-18 Min. 
"Making the Most of a Miracle" (Plant Nutrition), N. P. F. L 
"The Big Test" (Importance of Soil Testing), N. P. F. 1. 
"What's in the Bag" (Ft-rtili/-er ) N.P. F.L 



Film Bulletin; 

"Films to Tell the Soil and Water Conservation Story" 1970 Soil Conservation 

Service, Film Library, Rm. 503- 1 34 So. 12th St., Lincoln, Nebraska 68508. 



Film. Strips: 

"Soil Color" Vo-Ag. Service, 434 Mumford Hall, Urbana, Illinois. 

"Soil Structure" Vo-Ag. Service, Illinois. 

"How and Why Soils Differ", Vo-Ag. Service, Illinois. 

Slides; 

"How to Take a Soil Sample", N.P. F.L 

"Soils, Plant Nutrition and Fertilizers", N. P. F. 1. 

"Deficiency Symptoms" (Choice by crop, 25^ ea. ) N. P. F, 1. (Send for Catalog. ) 
"Soil Profile Slides", 16 slides, $6.00. (Send for Catalog.) 



Periodicals; 

"Plant Food Review", N.P. F.L (Free to Schools. ) 
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TEACHER'S CURRICULUM GUIDES FOR SOILS 



"Understanding the Nature and Importance of Soil", AP-1, C. E. Richard, 
VPI & SU, BUcksburg. 

"Preparing the- Soil for Planting", AP-3, C. E. Richard, VPI &; SU, 
Blacksburg. 

"Developing a Soil and Water Conservation Plan", AP-4, C. E. Richard, 
VPI &t SU, Blacksburg. 

"Testing Soils", AP-8, C. E. Richard, VPI &i SU, Blacksburg. 

"Determining Land Capability Classes", AP-2, C. E. Richard, VPI K- SU, 
Blacksburg. 

Extension Division Bulletins, VPI & SU, 
Blacksburg, Virginia 24061. 

NO. PUBLICATION 



342 "No-tillagc Corn - Current Virginia Recommendations" 

429 "Soil Fertility Guidfs for the Piedmont" 

97 "Agronomy Handbook" 

136 "Hqv^ Soil Reaction Affects thi- Supply of Plant Nutrient^!" 

297 "Soil Fertility Guides - for the Coastal Plains Rt-gion of Virginia" 

299 "Soil Fertility Guides - for the Apf>aUchian Region of Virginia" 

684 "Liming for Efficient Crop Producvion" 

36 "Your Fertilizer Use and Crop Record" 

106 "Lime Use Ciuidcs - for the Coastal Plains Region of Virginia" 

107 "Lime Use Guides - for the Appalachian lU-gion of Virginia" 

108 "Lime Use Guides - for the Piedmont Region of Virginia" 
405 "Lime for Acid Soils" 

34 "Soil and Water Conservation Record Book" 

CS48 "Soil Sterilisation" 

47 "Know Your Soils, Unit 2, Major Soil Differences" 

2 3 "The Story of Land" 

228 "Working Together for a Liveable Land" 



USDA Bulletins (1 i-ach of 100 publiciUions , frco) 
Publications Division, Office of information, 

U.S.D. A. , Washington, D.C. 20250. ' FOR SALE ONLY 



NO. 

AH210 
AH18 
AB320 
L539 

L512 

YB1957 

L507 

G89 
TITLE 



PUBLICATION 

Land Capability Classification. 1961 

Soil Survey Manual. 1951. 

Know the Soil You Build On. 1967. 

Land Forming, A Means of Controllint» Surface 

Water on Level Fields. 1967 

Mulch Tillage in the Southeast 

Soil (Yearbook) 

How Much Fertilizer Shall I Use? 1963. 
Selecting Fertilizers for Lawns and Gardens. 1971, 
Superphosphate: Its History, Chemistry, and 
Manufacture. 1964. 



PRICE 
$3. 50»:' 



. 0 5 

$4. 00';' 



$3. 25=;^ 



»:'"MaintaininK Organic Matter in Soils" 
'^^"Soil Structure" VAS. Illinois 



VAS, Illinois 



'J'Studrnt Reference 
*'ilnstructor or Classroom Reference 
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TEACHING AiaS: 

1. Samples of Soil separates, Purdue A^ronorny Club 

Life Science Building 
Purdue University 
Lafayette, Indiana 47907 

2. Soil Profiles 

Information and directions necessary to make soil profiles. 

3. Land Capability Maps - Local S.C.S. Office. 

4. Soil Auger: Nusco, price range '54.79 - $13,50. 

5. Tissue Test Kit V.A.S. $4.nO/kit. 

6. Transparencies. 

7. Samples of soil structure. 
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nUTARING FOU SOILS MODIU J: 



Proper preparation, as in all things, is one of the Ix^st .msuranccs of success. 
Therefore, it is imperative that prior planning be coniplcicd lx-*fore teaching each lesson. 

Plans should Ix? made several weeks or months preceding the need for much 
of the material. Films shi?uld be booked as soon as possible to assure their arrival when 
nce<le(K This will necessitate careful thought in the preparation of your teaching 
calendar for this module. An inventory of present equipment should yi^'ld infornmtion 
necessary to securing needed teaching aids, equipment, and replenishing r^iuy^lies. 

Many other teaching aids can be compiled on shorter notice. Handouts and 
overhead frans}>arencies can be supplied on rather short notice in most schools. 
Adjustments will be necessary according to the instructor's and school's clerical 
assistance in this area. 

Short range planning vatics considerably with individ^ial instructor's comj^en- 
tencies in the teaching area and with previous teaching experience. One may generalize, 
however, and conclude from good teaching methods, that films should be previewed; 
experiments and demonstrations ' pre-run'\ Subject matter should be reviewed, 
and adapted and updated lesson plans will be of benefit for each lesson. 

The author has attempted to exclude materials that were presumably taught 
in previous vo-ag. offerings. It will be necessary for each instructor to discern 
if a review of previous material is necessary. The author has attempted to provide 
several teaching techniques for each lesson. It is not^assunied that all would be 
used within the time allotment, but that you may have as many alternatives as possible 
from which to select. 
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Soli Module Time Allotment 
AUotti'd Jays: 15 (at 55 minutes ix;rioti per day) 



lesson Mimauii 

I: What is soil? 1!" 

II: Physical Features of Soil i 

III: Biological Features of Soil ^ 10 

IV: Soil Water ^(^^ 

V: Chetnical Features? of Soil 220 

VI: Soil Erosion HO 



TOTAL (15-55 mill, days) H25 



ix 



ERIC 



1 



Course: Advanced Crop and Soil Science 

Module: Soils 

Lesson VI: Soil Erosion 

Suggested teaching time: 2 days 

Suggested teaching procedure: 

1. Introduce lesson by relating objectives and motivational statements and/i)r 
using other teaching aids to stimulate interest. 

2. Make assignment and supervise study period, 

3. Discuss results using teaching aids: 

a) Show transparency "Conservation'' and define conservation and 
discuss what happens when it rains. 

b) Show transparencies, "Effects of Krosion", "Kstimated Annual Costs 
of Soil and Water Losses", "Factors Influencing Water Frosion", 

"Soil Water Frosion", "Wind Erosion". "Forces of Wind Krosion", 
"Controlling Water Krosion", and "Controlling Wind Frosion" to 
foster an awareness of the severity and consequences of erosion. 
Supplement with other teaching aids; fii-ld trips and j;ut*st spc^akiTs 
would be extremely helpful. 

4. Summarize and evaluate lesson. 
Objectives: 

1, Students be able to define conservation. 

2, Students understand how erosion takes place. 

3, Students be able to list v/ays of controlling wind and water erosion. 
Introduction: 

It's estimated that every 10 seconds, the Mississippi carries 140 tons or 
280, 000 pounds of soil out to sea. What can be done to control this tremendous 
loss of our valuable soil? 

References: 

Text: Selected references, example: Approved Practices in Soil Conservation, 
Foster, Interstate, 1964 
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Bulletins: 'Teaching Soil and Water Conservation, A Classroom and Field Guide'\ 
USDA 

*'Hxperiments in Soil Science'*, pp 63-75, V. F. P. 
"Our Und and Its Care, " P. L 



Film Bulletin: "Films to Tell the Soil and Water Conservation Story", S. C. S. 
Problems: 

U What is conservation? 

2. What happens tc the soil and water when it rains? 

3. What is the overall effect of erosion? 

4. What does erosion cost the farmer? 

5. What factors influence water erosion? 

6. How does wind erode the soil? 

7. How does water erode the soil? 

H. How can you control water erosion? 
9. How can you control wind erosion? 
U). Is it economical lo terrace land? 

Summary: 

l^rosion is constantly robbing us of our valuable fertilizer, organic matter, and soil. 
The means we use to control this loss often seem expensive, but are inexpensive in the 
long run, as they increase the value of our land and prevent a tremendous loss. 

Evaluation: 

v.. A, Have the students been able to achieve the lesson's objectives.' 

B. Do they realize the consequences of erosion? 

C. Do they understand what measures can be taken to control erosion? 
Student evaluation: 
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CONSERVATION: 
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EFFECTS OF EROSION 

1. LOSS OF BEST PART OF THE SOIL. 

2. REDUCED YIELDS. 

3. INCREASED FERTILIZER REQUIREMENT. 
A. PRODUCTION OF LOWER- INCOME CROPS. 

5. FORMATION OF GULLYS. 

6. COVERING OF RICH BOTTOMLANDS EY SOILS FROM 
POORER UPLANDS 

7. DESTRUCTION OF ROADBANKS AND BRIDGES. 

8. SILTING OF DAMS. LAKES. AND RESERVOIRS. 

9. INCREASED FLOOD HAZARDS. 
IG. WASTE OF NEEDED WATER. 
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ESTIMATED ANNUAL COSTS OF SOIL AND WATER LOSSES 

(1951 - 60) 



KIND OF LOSS AV E, ANNUAL LOSS 

($L000.) 

ON CROPLAND: 

1. EROSION - WIND OR WATER 800 J25 

2. FLOODING OR HIGH WATER TABLE 291.000 

3. DETERIORATION OF SOIL CONDITION 353.050 

ON OTHER LA.NDS: 

t\, EROSION - WIND OR WATER 156.500 

FLOOD DAMAGE - UPSTREAM AND DOWNSTREAM AREAS: 

5. FLOODWATER. SEDIMENT. ETC. 1.3^15.^15^1 

WATER LOSSES: 

b. IRRIGATION 665.000 

7. OTHER (EVAPOTRANSPI RATION) 20^.000 



TOTAL LOSSES 3,825.329 



SPENT TO CONTROL LOSSES 238.080 



GRAND TOTAL 



^.053.^109 



FACTORS INFLUENCING WATER EROSION 

COVER 
SLOPE 

a) PERCENT 

b) length 

c) UNIFORMITY 

soil condition 

a) organic matter 

b) structure 

rainfall 

a) intensity 

b) duration 

c) frequency of occurance 

d) seasonal distribution 



SOIL WATER EROSION 

SPLASH EROS I on 
a) DETACHES SOIL 
e) DESTROYS GRANULATION 
c) TRANSPORTS SOIL 

SURFACE - FLOW, SHEET EROSION 

a) SURFACE CREEP 

b) SUSPENDED SOIL IN WATER 

WATER FLOW - CONCENTRATED 
A) RILL 

e) gully 
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WIND EROSION 

3 TYPES 

1. SALTATION - BOUNCES, ACT OF ESCAPING 

2. SUSPENSION - IN AIR 

3. SURFACE CREEP - GROUND SURFACE MOVEMENT 
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FORCES OF WIND EROSION 

DETRUSION - PEAKS OR SURFACE PROJECTION RIVE 
UP COARSE GRAINS TO WIND. 

EFFLUXIUS " .05 to .5 mm BY DIRECT PRESSURE OF VIIND 

EXTRUSION - SURFACE CREEP OF PARTICLES TOO LARfiE 
TO SALTATE 

EFFLATION - FINE PARTICLES IN SUSPENSION 
ABRASION - CHIPPING OFF PARTICLES 



t 
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CONTROLLING WATER EROSION 

1. CONTOUR FARMING - SURFACE-FLOW ONLY 

2. STRIP FARMING - SURFACE-FLOW ONLY 

3. TERRACES - SURFACE-FLOW ONLY 
L\, VEGETATIVE COVER 

CONTROLLING WIND EROSION 

1. DAMP SOIL 

2. PLANT COVERS 

3. WIND BREAKS 

^. MOST WATER EROSION CONTROL METHODS 

5. MULCH TILLAGE 

6. RIDGING AT RIGHT ANGLES TO PREVAILING WIND 
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SOIL LOSS BY CROH UNDER 
VARIOUS CROPPIiMG SYSTE.^S 

CROP %SQIL LOSS^ 

CurJT I iNlUOUS CORN 100 

KUk= CROP AFTER OiC YEAR .CADOW 40 

t<\Sii CROP AFTER TWO ivlORE JORE 

YEARS i^EADOiV ^5 

ROW CROP AFTER SJALL GRAIN bO 

THIRD YEAR ROyi' CROP AFTER 

ONE YEAR .CADOW 30 

FOURTH YEAR ROW CROP AFTER 

ONE YEAR ,CADOW 100 

SPRING GRAIN AFTER ROW CROP AFTER 
ONE YEAR .CADOW 30 

SPRING GRAIN AFTER THREE OR .V!ORE 
YEARS ROW CROPS 40 

SPRING GRAIN AFTER ONE YEAR 

.CADOW 1 5 

SPRING GRAIN AFTER TWO YEARS 
.vlEAOOW 10 

iCADOW CROPS 1 

O ^COMPARISON WITH CONTINUOUS CORN 

ERJC 
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BEST copy mmi£ 

ixEOUCTIOiJ OF SOIL LUSS BY 
JA.JAGE.€i\lT i^RACT I CES 



t-KACTICE FACTOR 

KESIGUES-HASTURE GRkZ\AG> .ou 
hESIDUES-f^ASTURE k/o .ViODERATE 

GRAZI.JG .75 
kESIDUES-CROH residues REJAliM 

UiJTIL PLAi\lTED .30 
WliMTER COVER CROP-PLOWED AT P 

PLANTI.yjG TI.V£ .00 

.»/iULCri-APPLIED AFTER PLANTIiMG .oO 

PLOW-PLAiylT - .^ili\IIJUJ TILLAGE .oO 



THIS ILLUSTRATES THAT PLOW-PLANT I i\IG ;.OULD 
KEUUCE SOIL LOSS 3Y dO% OVER CO.JTINUOUS CORrJ. 

IF YOU PLOVi'-PLAi\lT AiMD USE A WINTER COVE.i 
CKJP. SOIL LOSS REDUCTION ..OULD 3E: 

.ou X .60 X 100 = 4o%uF ViriAT IT VJCULO 
61 iilTHOUT THE TWO PRACTICES. 



